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FOREWORD 


This publication was prepared under contract 
by the UNITED STATES JOINT PUBLICATIONS RE-~ 
SEARCH SERVICE, a federal government organi- 
zation established to service the translation 


and research needs of the various government 


departments. 
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~waR- aa 


[rozrowing ig the translation of an article | 
by B.Yu, Levin in Netéorttike (Moteoritics), — a 
You xvilt, uercov, 1960, pages 20~95). °° eas 


| The ieee of artigicatal earth Gktciiites, ‘givat 

achieved by the Eoviet Union in 1957, opens up before epe-._ 

@talists on meteoric merer tate coupletely new potetbili£ties — 

fer the study of the finer ueteorie dust. At the same time 
-theea atudents are mere ingintently than ever before cor 
rented with the problea of the destruction of sputmik: ews 
the 4epoct ef meteorite particles, An answer on the tusgisa of . 
eaveilebla information must. be given immediately, in order : 

that the selution way be refined in the Zuture by means of: 

- gee dats hesenee. through the use of the i aaa thengek~ 
vee, 2 

“65 fhe ee of mateoric aeaved: fe2 1s inte two cate. 
“gortes: first, there ia the question of shell penetration | 
886 nore sericus damage by sutficientiy large meteor’ e. gar~ 
ticles; the second problew concerns the gradual destruction 

. feresion) ef the shell through the impingenent of numerous - 
tiny particles, ench of which inflicts = Tea eeedt dent 
Cabrasive action). ag 

| We wiil Limit ourselves to an examination of the. 

, farse question, : . ee Oe at 

_ At w velocity of tens ef kiloneters. per second, a 

' particle - exm ponetrate a. layer. cf metal having a thickness — 

One order greater than its diaueter. It is not known , how~ 


. ever, eeetrer tke possibility of penetration depends on the 


_ momentax I = My of me eaten. Res ceene. oF ite enerey 


= My? $ | y ie Ae 


or On wome ether combination of masa. and velocity. Whipple 
€4) Caisulates the penetration danger by assuming that the 
entire energy of the perticle is snent on the renoval o” 
material fron a right circular cone having az apex ang: of 
80°, Thie gives & cepth of penetration — | 


@= $ te me _ 
) (apie) we 


where p* is the density of the shell, and ¢ is the energy 
required toe remeve the material and taken as equal to the 
heat of melting. Accerding te this formula, a spherical par 
ticle of density P= & grane/centineter®? ane velocity vy = 
4G kiloueters/secene will penetrate aluminum to. « gepth Lo 
times ite dianeter. | ae = . | | : 
_ The supposition as regaras indentations ef the sane 
form is unfounded. At the Gane tine, there are other appro- 
aches to estinating the penetration with legs of a depend- 
ence on velocity. Fer this Taacon we shall examine two vari< 
ations, assuming that the penetration velocity of a particie 
is a function of ite moment 1 or its energy BE, a en oe 
| - She penetration danger of course depends en the thick-. 
Ses5 end composition of the sheii, which may be diftférent for 
eseh eatellite. For purposes. of general orientation in the 
preblem ef the danger of penetration by neteoric particles, 
we Sheil exanine, for Gxanple, an aluminum sheil 3 millimeters — 
thick, and will conzider as penetrative Cat v = 46 kiloneters/ 
s@Sond)} celiigsions with particles 6.2 millimeters in. diameter 
and over, 1.¢., particles with mass E & 8°10" croms (Pp = 
2 gvaus/centimeter$). at other veiocities, we shall con: 3% 
aS penetrative collisions with particles having a morecati ua 
Ipig = 8-16°5.40.195 = 32 eram~centimeters/second in one 
instance, or an energy BPE, = $ 861076 (49.105)2 = g 4.197 
ergs in the other, _ Le a Ae , 
Zhe main source of error in Cai¢ulations of the pen: ~ 
tration danger is the grest uncertainty in estimating the 
MAGSOS Of meteoric particles (Table 1), “h, 4 


fable 1:. Magsez of Keteoric Particles Producing 
ee Ft, & Meteor of Null Steliar attude at 
Eatson (1L3.000000,65 @rame €0,25 grans at y = 
Whipple €4)....:1¢85 "© © 55 km/sec) 
Hhiprle C2 de 20000, 02 * §€0,04 grame at v= 
Levin €3).44006.0,055 — » i “8. km/sec} 


Phe dynamic dctiee based on Keasuseueute of deceie- 
ration, geene undertain dre te the impousibility ef taekiag 
ante aa the feagnentation OCF meteoric bodies. For this 
PRES it wppeare aera sorreet. to mse Re OS “getermmined keer 
a anus anaes popaed,. Gn the bagie oF the “photometric 
gages” af 12% meteare (phetogr aphed et the Harvard Chgarra- 
terg3) ohéai nga ay damenim. C6}. .ugine Orikts mumerieed Velue- 
tor the iuminosity seeiftiaiant lage Hete i ; the w author 
feand that a meteer. ot mehd etaliar magnitude et # €6 kilo~ 
ee Se erented be & particle of page 2-085 grax 
ee In L&S2 Whipple right ane & mass of 2,83 grane te suck 

paler ow 22 tines geaat y ¢han €Rae oe the ‘euther, wots 9 

2224 hie eatinate WHS 0.02 ErTeesn., 2282 tan oR ame” 

ieee the, euthoxr a {aoe (C& 3. [Hete. ‘g Em ipsa havi. g re- 

axasined the preda at - rs a the enogtiaient at Luminessty, Opik 
arrived at a new value 2g tines fealler than che former Ons | 
| On the bacda of the ‘author’ a MASS eatinatenr, dange 
te 3 segek By particles ereating wetenra of up to the Beh 
stelhax mages tude fat v = 40 kilanéters/socond); eg the ba~ — 
gia of Bhipgie'’s firat estinats the. danger ie pored by pare 
tigies giving tias to i L2e ata Hagnitude amtecrs. (We have 
6m mind bere the abeciure atellex tagnitudes corresponding 
te $6s ieuaant brightuesa . ef the HELEGT y whieh 36 progertis 
gi ta the initial snes ef the meteaard a body.) @bhikhe with the 
avtnarts gatitn‘ce £¢ G8 goseibie te ds herein. the prahbers 
gf duncereus paxytieles, by means of ¢rdinary staristies: abe 
garvations ef ordinary and telesacpic meteors ¢r yedar ob 
geryensious, Bhirgle*s getinater: Kaduixce One Ta Leese te exe 
EFELOLE atian into the Beet it the. eyen weaker meteere, whieh 
ARH practioaily. be aovered by aba ex vations. fase Note 7 
[Hote r AS BEG at ghey Wee preparing his Fepos et fox publi-~ - 

fen, he eame inte gantact with OUhippie’s new werk (5) tn 
whieh the mags ef a wetenric partiole giving rise to 2 ER atess 
eft mak atebiarz na ead tude ia give ae Be Sreme dat Y = 28 
kileneters/recouds, After wewateuiat jon fer e =. 3) etie~ 
metorsfeecend Cat th tha auton tnat Cae Richt £aetate. 
4 & sical os er & Mae OF Lie grant, SMe, & Bheae 
ereater than 2pie*s L@se value, i@ 6 stad Ae y Braman! -¢ 
thee pos ocr ov 2 G,8 mékiimeter ehuns gum £6eL2 dr 7 
hight of this sew @ftluste, Whipnie 26 obs 3 gael £8 se on 
estimated counts sf 18-48 estes Lae mies Gude metecre, 

Re Bew extinate ef moteor.s becky ZAR Boe EGHCIBED 
wt +i their iuprobably lew denshty op & Gi, & grana/oontinet + 
16 based on heretelore unpublished regults at phetogreph:: 


f 
os 
& 


observations made at Harvar rag | | 
3f the ratio of the number of neteore in this ee 
hood af stellar macnd tudes. de Os 2,5, then the. author’s 
meteoric mass sstimateg yield a calculated Rare ie Gane 
ger 2S tines isss than is obtained with Whipple's i963 es~ 
timates, If, moresver, “= 3, then the penetratios probabi- 
iities will differ by ¢2 tines tree Note}. [Note: With Whin- 
ple‘ts new mass eatinates €5) the ratio of prot abilities turns 
cut to be 15-25 tines eee ater, | 
insofar as matecric partiole. velocities aiftfer among 
themselves emiy by eeverai times {atmospheric eutry veloci~ 
Maes fail within the limits of from Li to 74 kilometers /sec~ 
oud; velocities of satellites and rockets moving réelatic chy 
eh these particles vary within. souewkat wider limits), . @ 
rror arising fron Our ignore pnee ef whether penetre icon de= 
sper on mementum or enetgy is pial Less than the errers 


due to a poor Knowledge of meteoric masees, — 
| &s wes explained bad aay 0, & great number of 
“ueteors in the wain meteoric streame Pe, a8 grades. EFAUE. - 


dug with a great heliccentric velectty; this fac t pernite 
the observation ef metesrs formed by numercus fine partiches., 
The spatial density e? weteori« aggregates (semauted te 2 
aefinite mass Limit) is less then the Spatiul asusity of men - 
teoric bodies which give rise to sporadic meteors, C#e usu- 
aiiy regard meteors of veak, poorly defined Stresus ae be~ 
ienging te the latter type isee Note!,}. Et de enky 
denser aggregates, an encounter with which lea . | 
metesr showers, that the spatial tarticis density 4& *2¢ater 
than that eof the sporadic betke: ‘ound, [Note s. Ae Sonatas > 
Whipple, practically 611 sporadic meteors belons te 
Sivreang, 1,€, are of Gometic origs “, #hile the vren 
Particles of astéersidal ericin is insignificantly srs 
observatiscnal matevtial which serves as the Rasie far 
ecsuclusicn is ae vet unpublished, it i@ possible that the 
*wGle Gf particles of scometi¢ origin hae been overes timated,| 
fhe iight intensity of meteors is roughiy proportisa- 
ai tio the cube of their Velcecity, and it ie this dependence, 
which, in coubination with the sharp vise in the number ef 
particies with progressively decreasing size, determine th- 
great numerical frequency of meteors in the rasid stre.. =, 
At the seme time, the particies ereating the SVOveu.c back~ 
ground travel iargeily along straight orbits end have Low 
velocities relatively to the earth, Bnergy iz ercportional 
to the square, and momentum ~-~- to the first powar of velonlis. 


fot 


& 


Por t 


even: 


igs reasen, 


way 
2% 


in 


bc 
> 
s 

* 


we igerease 


t 


ae am ah 


eS Sas 


. 
fa 


5 a 


¥ 


% 


i & 


Seed 


we 


i 


ent 
e 


‘tis 


SBLeLa 


et 


cte 


« 
aA 


ni 


tela 


eae 


¥ 
* 
~® 


pax 


gt = 


ay 
Sy we 


z= 


Se ty wk rg ott 
xy oh ig 


a 
ed 


oo a ® 
-_ aR oy . 
was s i 


4 
¥ 


e5it 


a8 


bey 
* a 


=—s 


. 


enes 


e. 


4, 
ok, ale 


ol 
wd 


E 
aah 


ves 
th Nua 


ne 


aL Ee 


aay 
G2 et 


On 


an 


“ 
ry 


Gr 


Wer 


ra) 


Ed he ye Ahi 
é 


cm Kh e¥% 


Sd 

Set 
fa toy 

+ eee 


pra eds 


ba 
y 


7” Be 
oe 


% 


Yr 


GE Se 


au 
ays 


= 


of the 


Ate 


4] 
re) 


oad 
ba 


a 


* 


warticele 


a 
. 
we 


etreort 


which, upen wertical entry inte the atmosphere wi 


re 
3 


ey 
tts. 


am 


e mase of 


s, % 
3s 


ae 
° 
at 


2 
Fs 


a 


ca 


% 


Ly 
= 


wt 


rf 


s 
a oe 


4 - 
Sol 
Pe 


ary 
Pi 


ait ts 
A3% 87 


a 


QE 


‘a 


? 


* 


4 


EE 


% 
Tat” Of 


Pon 4 


Fen] 
oa 


ae 


’ 


Fa 
=. 
* 


" 


* 
Ye Ha! ad! 


t 


wet * 
Ae 

¥ 

Pe 


ry ‘t 
at: tees sige 


a 


« 
F 


& 


& 


¥ 


"2. teas ° 
te 6: 


TE 
s % 


® 


» tye 


¢ 


A. 


Psd 


te 


~ 40% 
wt ¢, oe 


Paha 
7 tae 


£ 
ay 


oo. 
be 


~~ 
eet, fe ¢ 


¥ 
™ 


oe 
4 
Re 


Lad 
“ ¥ 
tie 


fe 


he 


wt 
Ne 
2, hel 
Ye Pt oe 


ed 


ah 
ee . 
WProe ARS 


a Sy oe 


» 
4 


aS 
oly 

® 

baal 


— 
abe 


aaah 


“ 


“~ 
& 


On sh 


wd Dee 


Ay 
we 
La 


3 


« 
if 


‘< 
te 


te: tet ae age, ars *, 
iM! 2) eb ee EF % 
“fae Ne 


£ Me 
fe 
9" ees Tiel an> OMS Ce’, ii se 


4 ees 


LRA a Pinge do ae Dea Nairn beaih, 


vt 
wan ta 


% 
we 
« 


5 
. 


- 
by 
* 

ae 


™ 
by 
88 ie gh Ot dats 


me 


vs 


A pee 
ss it f 


+. 
> 


DS a a AN dn Ree NI pect hes dg Ap gh ta Sante at PRO Fy 9 


ary 


+n 


Saadeh Miettinen yar eet? 


-: 


he 


a  cdacaen can temedamioanneten 
erat anal, Ps Py of * PAE ee Rie a sarge Patan wi DO yg rat ead get att Pianin iain be et Peatehip nested nitty» 0 ale! ee Boy 


8 EAE Cad mary nn phe Th AML tM I IER ts flake”, rin tlt 


wus 
aay 


See ae Se ah ee ee og wee te Perr CUE eat ae Pt ie oe ee er ees OP a et EAS ane FEM oa OP AAO Ee ee UV PY 7-2 OO re 


a 
fa ay 


v Se 
ib be 


% me , 
ey 


aso Chey 


* 


peg 


ro 
amt, 


4 
x? 
a le 
2 bBG 


+ Ae 


Z 


tas ile ee ted 


rae 


™, 


hw 


a 


eA ec ecas ra: a] 
; ae 
» 
7 


G 
. a hata atte attendee nine) ea Die aie an nae es a a 8 all ZA ae NL OES 52 °F 


3 


- 


AM ¢ 


¢ 


A 


Santee Sa 6 es ihe pt Samet © neces eventing 


Ak 


4 “Ana 


temeny nce. 


try 
‘ey 


29 


S53 
ee 


ates toem 


cr «gt cg 


“Hoe ES OD eS 


é 


* 
n 


7" * 


nm oe) > rh Ay ey 


dh Le oe he Le te ik. ho te. od 


ee ee ee 


ral i« Ye 
Sie : Cet * a a 
yy wal - f 
£: ‘3? . ut ‘ae ¥ i 
. eee Pe 
ay wt PAL 


ARGO Oe Orr ete ewe Pa ete ae 


en ee aa ei ies 

oh . “ “ey a> 

4 . at ta xt at ” 7 s. “« 

wey TF ae Tage ae oe) or ee 

oe ee uO, pet 

Me i ic 4, ct ~~. . 
eo Ea “BEN 


UREN Bo lle Re atin! Rhee TY ORB E Py ORE, Mga ERIS EP Yap nls Cobban Sobel ea ae sh le oP LEN ee OTe hs EE ote hi TR. ve NRE Ey NH Oee ane 


Ph hed 


! 


oes =i OP te nyt elie we he ee > Qh Be, 


gf Out 


ae 


. a at one | = 
ar a Swe tie 4 


= 


one ane 

~ at t # 
‘eet = +. 
qe bead 
= path 
batt a 


obs fen 
rt: 
qs a 
se’, ¢%S 
tne Soe 


a2 


NARS oi {bh ee RP fay Cat Re ee LO TN Ue NN Se 


Evy 

Nr 

Se oe) 
4055 A 


i> ss aad 
me wea “ws 
=e . 
BY ce % 
Ni a3 a9 
+ * my t ca é 


ah ff 
~~ Ly ce wt, 


aw tat ad 
4%, ane gt Cie 
hest Feat Rat Aas 
iN as we te 
oO eS ORE 


-- re, 
eg NG 


aya OS ee 
3 oY EN 
5) is OM 


: ae) 2 
a Lae So a 9 


7 F " 

ood 
4 “ ‘ 

GS Rr wi owek 

ro ce’ oe * Pane, 

1 an inet ne) 


3 3 

Py 
Pe) 
2 
ti 


ws 
eed 

~— 
a? 
am 
*.7 
~~“ 


ve J 
ih 
- Ff 
Tea 
é 
wv 
2k 
~~ 
i 


2 
hes “> 
SF 

“4 

td 

- 

i iat 
Ad 
ey 
uae 


Dy ts 


* fees 
ese 


a 


“E 


Fo. 


» 43 


Senet Big a A ples, 1 MeN and ratings AS 9 et EEA eA Pal AP ort el Niatetne| 


PME Pee UPD eet Ee te FR gt wee 


PTE Ee te Ptes aPP tet tre Oi a RI 0 a ty stints 2) teatetn ren yeh ote oh 


ti AQ et § a ye 
: a gi Gt 8 eae NE y 
S os 8 by ~ = i Be 7 a nt a 6 
vy Ee ke fa @ E of EG tee ee 
Rend ee OU ; “Ep wt ii; Ke it ae Ge 
Sac om Ge: oe eR eee 
ae qe we 8 a a i a + wi 
wh oy de OR @ « a ee Soe) Py i. 
gee ~ fer YSK : ze ik; 4, 2 £43 bet a a | 
° US OS & @ 4) ot "se bls Sa ee 
: . ee a © 7 ‘e ‘* ‘a me ~ me i x “§ bin 4 
Wow + Gat Ro wt ee Se ee i as 
ni dt oqo  f , 0 BO we a SG 
or a ee Se ee Pe 
Sen) es ie Ss en eS + %5 i ot 


oa Ke) 
rid 
. 
ty 
tak 
a 
+ 
trtas 
~ 
1B 
AR 
F 
- 
ae 
fe 
a 


: 
x 


on IG: thereby * inal ey ~ 
uk 


- 
» 


“ 
Fant” 


mu 
ah 
ate on 
\e 
a. 
aN 
und 
ey 
% 
+ 
oe 
wt 
t.° 
3t 2 
“ 
7 
Ye 
" 


ee et Sete, BA ey hint nearer ee nA nani cape’ 


aBte 


“- 


a e ar > : : 
i oF GS et vs fag TG ned $j 8 8 oa woh Oy Be 
i -t awe os 3 . <s 4s ry 
aa fe GH oot AA re W kb oi a 9 Be a eat 
“8 @ ’. ba ob Uwe S so OS f: aor & Ce eal (3 


eet Ee Bho ted OA Ota A 


* 
? 
“* 
4 
2 
7% 
x 
- 
FS 
; 


8 
& 
ol 
a” 
tot 
~o 


Cain & 
aN 
$6 
”, uJ 
5. 
% 
OR 
roa 
fr 
tants 
5 
Bae 
2 
ra 
£. 
4é 
a 
Le 
Fx 
y 
a 
a 
ps 
bad 


a 
4y 
es 
"ue 
am 
* 
*~ 
fe 
= 
¥ 
<. 
rs 
Fed 
> t~, 
a 
a 
<b 


Lt; 


we 


; A, 
BPA RORY REIT aN HIME POEM ERIS atin, 
ate 
‘* 
» 
‘oe 
TEthY 
“aa 
@e 
“ 
Py 
E: 
a 
ra 
£ 


er 
f 
=r 
5 
gt 
fe 0 XT, 

am 
- 

’ 


we 
f 4 
wat 
= 
Fa TQ, 
nf 
Tor 
fa * 

a alle aie Seat SN! OA ig at Pa EA a SS «matin goat oN tet 9 at Mae ean tt 
es 
et 
ta 
~ 
Ped 

*, 
Ate] 
tna 
ys 
i 
%, 
rs! 
Ye 
on 


Se ae es eo Be Ad we 
ni owe @ 2 dy So se & ee a Hw ae em % & 
me te OR Be GH ad BROS ed f=eho go 38 Soe GS fe gi sf. ® 33 
wd Se A Se it eas 85 OS TB Qa nd ae Qa 
OD ww £3 8 1 | as x owe ory fe @ 
“i Ga Go a ER tet Makatenr aati SEG ee ee ae ta a oe 
dee ee ae eee: ners gm OO ¢ G4 
Hom OR 4 bh Oe FE oe gts es wow GAS fs kee ate , bo 
€ wy 45 Oot. et sow Bos $3 oe 
fj =§ © Hw & “be he i te bod Se 6 hi 


¥ 
x 

é 
‘ad 
£ 


em Ces £ £8 8 #8 
o at 


* is as 3 " me Piha’ 
x] -y » * uD wz ~ - 43} we oy Bel $2 £4 &, $3 fy 45 Hae a see 

m 2.6 "5, s a's r Me “ aie 

or YW) ot ha od tat We a. 2 ° . 
, - a * soak ti + rn F gi 
2 a oe Gg & i¥ oF 08 & aoa $f: ab va 

* . % v =~ 3 : ay * 7, ~, rt ’. ‘. 4 ot ‘s . 

me 8 A wD a ee *% a a a 

olet tz fais 3) iis 4.9 oh , Hs ‘ ied } : oS * » oe) ty - ni uy ~ ¥ - vit q aah es 
i 


re 

a 

4 

be 

36) 

. 

& ‘ as 
” F. 2) ho, 

SFiS 

* 

Sy 

P ail 


A 0 Poet RG RANI te Sea TIAN RSE PP AOD Okt NAS Lats tat 0 PARA ERIN SARIN OC RE # Mens EAI Y Be ANE PON 9a AT ETNIES ee ee 


Nan SARTO PES eRe EIE HUIS RAM Jy anal’ Cen prrmtenin ans MR Aer stil, as Pre ptemes Palas 
} 
ch. 

rene iret ont (A ANDRA IA DLE tPA a pe OI NAPE Rat AAMT 0 HE SD 
Ct 
‘enw 
gh. 
“y 
Pu 

ad 
et 
+ 
% 
- 
€ 
oy 
aS 
”. 
ad 
X 
Fans 
Re 
~; 
23 
ae 


ae kk . wag i & mm ew He Sg) abo ky 
OM Fa Gwe GO, “ak Ob: . i a I 
4 : 2 7 tt. F ¢ 4 are ” fy ra 
? re i eS ie By; ’ a ; dei pe 2 4 
Boe 8D oe ce Soe ORD a Ch woo Gs AH 
of cm chore i 4? wi SE ad a: § gg Gg  «& 


Ow 8 A  w FO a ; _ a ho fg Sy at Ee ed 


ems ee: et aa Be o' : eh 2 le dt wd fe tne 2 


Ny 
a 
ae 


‘eh Set 


* 
Ca 


PF 
saa eee 


de Sass € 


ra 


53-0 foal 


2EMg 


‘a 


ys 
wi A 


4. 


af 


eA 


ine 
wt 


vt bn gt 


Mee 


Bud 


at 


ed 
Ld 


3 t 


4 


tor 


-_ 
a 


ert 


ve SS 


+, A. 


. 
ae 
Foy 


% 
: 
Pi 


ae 


i“ 
* tM 


seh? 


oat 


5, 
i 


a% 


fh se 
ae &. 


“a 


ane 
<3 
: Y 4 wt 
feos ; / ts vw $ £3 34 ; . i He 
Mies, Oe CO SS? St wd oo § iy) . i i} ey tS 
ed ds fs om # %3 43 st i +2 Se ~ ee i ta evs 
in ae “a % % £ yg ui m § © Ut 3 
re Se 4 ne > ™!, B v4 ar TH YI ri ow ato © ¥ 
2 tyar net ho pi | Be: mie ged veg g3 “m B34 i Y ey oo f=} oo 
tal MS Gort Mw fee OG Mos. a we ab oe Gr st @ 43 @} 
ie cr SC he ee mf 3 RS rt ee ee 
ee oo a a ae a oe OS ine se Mom Gb 4 
Yiowe br ke £4 ae ch bt G3 ba Woe “I eh ot 33 US 
oY a HOO Re Ebon fa Ge FR xD he £4 oO Wo od ik 4 
43 sa 9 9 3 i. fF et me oh UF +e ~~ oS 4 fee iM ly 
2:0 & G f& bet oon Boat ite At opt iY Ge oO 

ad fo HE Se SR 2 icy tea too rh 2 we we A e: ff Xe Bai} & ‘& 4 
13 ney £3 Aa By qt a0 of Ge rt pf & te hoes RG Ww oft ft 
es gs a Ee ae SS es Me fat ie He OP oD ; 
a ee Ce Se | a ve wt ‘2G re! x te tgs Fs et EM ch 
ee? we o-pg Ey ms Reet ow LR ars 2 OH SEO ie a rs eS oad Oh kod 
SF ovk Fy Se Sa “eed le te By 4D £3 <r wa we) fh, 3 Bo 1 

soph TS oe oh & Sopa): GE gow UG : % % ao 3 
C% wet se ors $4 igh 2 ee ae i pat ri i if ta G eh & 
ve > Re BF 4gh AE 34 ook ey Se FS le 1 © ; Sp ed B oo wt app fa al 

ai tf TS SE. a3 FF oot MS 62 95 tf a sees, Yel oh YY Bra # a 
ft §) ke AP eM oe: TE i at Se ots Ga a #74 FY 94 “4 m4 
art oe ea MP @t of; ie ba “yO, Oe AY % 2) 33 wt ft Py Be DL OW 

ae ee, i a Se fy a2 25 en @s wt BE Bes) Sig im & AY © © & 
Hy TF R tou ow “ion fs og ga & % #32 33 + 44 UG gS 
os er re re ao gc Ge <e NS) G3 23 ot ~ Lom To oa ke st OG 
xm 2h Fh B85 Dp Ch RB x Sh ed G4 99 2h 4h Bt art ify gg Gy fi &: GF @) ae ue 
vd ee UR 4 ph cet ors ms 92 EE to So awd 49 iy }; a5 ors owt gy 
oy . a be cy a] : na) tat} = : aa rt get 2: ay BN Lin te pat as a “yh gee M oe a 
BY HS Blok & eS ehovh gh oa A we 42 UF Sa i 
Woe B abe Go suds sf Ge Eyl a ths * ww os _ ff £® 
ee eh Red og ott Bo LR ost <0 "x oH e FF 2 8 gg YG SS ot 
@ 8 ¢f G @ i i. re ac ee ne j i Go fe G he G 
es ved ch ds @ a WM GS eg rk 2G ws as i Sa Me (oe Se MC 

re a + 


9 
a 
oe et i 
a 
at, 
one 
oO 
a OB 
De oe 
“EE 
fs 
a) 
Ri es 
Ask 
wm tet 
s we 
ug we 
© 
tA 
“4% 
oe ae 
ren 
Le 
es 
ae 
a? 
4 
we 
MA 
He 
} 
a 
2 
a 
¢ 
& 
4 
ok, 
+¢ 
a 


am Ot Bd ns . we . RP i 4 
a or ae a ee try tp ot ae es $5 oe te i Go oo 20 8 fe SD ms A, 
mm i> he C2 oy f F we SE owt * nN wy oe fa & ay 
St <td 09 eo: fz ip «od fy myo fey &p %. eS ge og et By Go ef nog 
rot TS £9 $5 ES oy a i ce hl ke s Seer ea S38 2 ora oy 3 Sere! Sede 
fy Ceo te uF wt =i ph Sh gh et i et g Gy Hous tb ord $ 
ei hh be SW RQ EI Qe eg rel fy ag Oe 2. go ft Raf ‘oa me fA sk 8g Ow 
ih is “8 oo Sat ay ff & fr eto omwt & Re ww pal SON, fe eh ah Ba age 
iy ie fis he ery RG dt, SENS BR ea dt os Go Fw whoa eR. fig 
¥3 G i 43 Pgerp wk 8 OB ee oe oe i fobs fee “ws 3 
43 "S$ GA fy Ga own de Pe 8 mm 2) © oa OS +6) ee OF 4 es & BR oe & OB a 
a ois WG re Mo ek Fey as oP fy SF 3 ge o3: G&G & Fh + SM 
pt ghogs Pe bt op wa Rboset BP de uy eed a SG SG oye. 5 ae on $4 mS gt ont gt 
7 SS Se +) a} ia % : soe vay 
oss en TE Re eS oe Oe tb PP, bog i sy wi Go cy ds Go ah ae 2 IN GQ 
at O2 as fh fa de da OR ep ge ek be oa at ue re wh ga 
te pee we te he ER ee oa i pt tel + Bq Oe zon @ 4 
wi 4? 3 Me ee Be sd On eS eT | @ eo, @ ‘eB FE fF Pt owe 
is ag 42 wi iw go 5, 3S a ab et Ny) os a 
a te ge ae 2b oe te On if oo & se MY 
“do ig Re Sp odet Gay et at Re te CS Me Pe i 2 YM gh ef a 
“Se MT wt od Tot OF fF ¥; Ro Re | ae we eee “MY Dt 
wy 3 Poa, gee Be oH Roos HR E23 oS Pee ohm <! me 4 Be Eo 4 BR 


eteorites. 


” 
Ko 
ak 


) 


* 


7 


hy 
ny, 
“ 


Fabr 194 


ows D 


2 ? 
e 
Lt 


Yoxre 


3 
P' 


Message 


in 


r72 
iT 
Ss 


Stear 


_ 
S 


we 
at 


rd: 


tt 
an 


st 
a 


Raye 
DMV ort 


ant, 


Decale 


Bot 


Teobn, 2 


i S 


Oho. 
Ce ebiana 


Rowe 


Pa 
< 


oY 


7 ae 
9 


wae. 


” «ERD 


LG 


tial density ef dugt material, 2 

Estimates of the spatiak density ofduat material made 
Gn the Sasis of uwateoric data sib ara re ape @Rtreneby- 
unse@liskhie, eince the alae distribution funet? on Fouucd for 
Large desig GLes is known a eed With regard te the enuadl 
ones, Errors involred in sush en ez stpapoLation are of the 
Same order ae the errera connected with an unegatisfact fory . 
Enewledge ef motearie measse¢, Estimates of the dust uaterial 
Spativl density based on the photumetric observation of zedi- 
sal Zight and the Fe aunhnelar iLiaes oF the ZoLaz egruna SVeocs 


~ 
«t 


trum exe gise found ta diverge ey revered orders in the wor 
ef vexious authors. _ Oo | 
| béspite Of al il the inaceuracy 3. 3 egtinates. of the 

spatial density of the dust particles, the main reaven for: 
the uncertainty of conclusione regarding the rate of satel- — 
dite shell erosion consists in a powr knowledge of the con« 
eaquences of the collisions, Af it is assumed thet the ex~ 

rae ¢ ig on the #ane order of magnitude ag the collia- 


Ms) 
a 
) te 
fret 


| Bake ah f 


, or that there ig a Local ewareration of the 
tne vamovsl of a2 Lemicren Laver veuld require 


ils 


. # 
che chousgand years (with a spatial density on the exder 7 
16°72 sreme fesatieeter), 32, on the other hend, we sy, 3e 
that the entire impnet enervey ts eoent on the eagivection of. 
Liegriorven nerticles from the gheiil, ther a layer to eases 
thick ean be eroded in the Space of = few dare, The actual 
gtate of affairs ites ‘Omewhere betreen these two extreres . 
end ie probably closer to the forner, 
It is highly srebable that the problem of tne abra- 
teoric collisions will be investigated lees 
ma | 


Sive action of ne 2 zi 

by Zabora sory mOthGodsS than by observations of the sctoliites 
t : a a : | 

e gratitude te &.V. 


The author ‘ets €5 £5 i : 
e ities given in Table 4, 


es 
ees ean seo aaaee th 


fF. Watson, Haicapoiatbigee Planets", Philadelphia, 1942. 

 {Ruseéen trarslation: Gestekhigdat, 19473. i 

Bs he ele A Byuvesium on Neteor Physi¢cs at Jodreli 
Eank Oba,, 74, 195-207, 19684, — _ | 

8. 5B.Y4, Levin, “Figicheskaga Peet ies. et eoray $ Meteornoye 
beri Sostve ¢ Solnechney Sisteme"™ (The Physinal Theory of 


etsors and Meteoric Materialia ins the ‘Solar System), . 
publish ng Eouse of the USSR Academy of Setences, L@5E. 


6 


